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INTRODUCTION 

The  natural  resource  and  physical 
feature  inventory  of  the  Stillwater 
River  began  at  the  request  of  the 
Flathead  Conservation  District.   With 
increased  pressure  to  the  Stillwater 
River  system  from  forestry,  agricul- 
ture, and  urban  land  uses,  the 
conservation  district  sought  a  data 
baseline  and  recommendations  for 
managing  this  valuable  river  system. 

SETTING 

The  inventory  began  at  the  outlet  of 
Lower  Stillwater  Lake  and  ended 
approximately  46  miles  downstream  at 
the  Stillwater  River's  confluence  with 
the  Flathead  River  near  Kalispell, 
Montana. 

The  headwaters  for  the  Stillwater  River 
system  form  in  the  Whitefish  and  Salish 
mountain  ranges.  Vegetation  types 
within  the  watershed  include  forest, 
cropland,  pastureland,  and  riparian 
habitat. 

Riparian  overstory  vegetation  consists 
of  mixed  stands  of  Cottonwood -"^ ,  alder, 
Engelmann  spruce,  Douglas-fir,  and 
western  larch;  the  understory  includes 
willow,  redosier  dogwood,  and  a  variety 
of  grasses  and  forbs. 

White-tailed  deer,  moose,  elk,  black 
bear,  ruffed,  spruce,  and  blue  grouse, 
ring-necked  pheasant,  mink,  muskrat, 
river  otter,  raptors,  songbirds,  water- 
fowl, and  a  variety  of  small  mammals 
inhabit  the  stream  corridor.  Northern 
pike,  mountain  whitefish,  kokanee, 
and  a  variety  of  trout--rainbow,  cut- 
throat, brook,  and  Dolly  Varden--are 
among  the  game  fishes  of  the  Stillwater 
River.   Northern  squawfish,  peamouth, 
largescale  and  longnose  sucker,  redside 
shiner,  yellow  perch,  and  pumpkinseed 
are  also  found  in  the  river.   Land 
uses  adjacent  to  the  river  include 


livestock  grazing,  agriculture, 
forestry,  and  urban  development. 

Climate  within  the  inventory  area 
varies  significantly  with  elevation. 
Frost-free  period  ranges  from 
approximately  70  days  at  Lower 
Stillwater  Lake  to  100  days  at 
Kalispell.   The  average  annual 
precipitation  at  Kalispell  is 
approximately  15.5  inches. 

The  U.S.  Geological  Survey  operates 
one  streamflow  gauge  on  the  inven- 
toried section  of  the  Stillwater 
River.   The  station,  13.6  miles 
upstream  from  the  mouth  of  the  river, 
was  read  on  a  daily  basis  from 
December  1930  until  September  1950 
and  again  from  October  1972  to  the 
present.   The  maximum  recorded  dis- 
charge was  4,330  cubic  feet  per 
second  (cfs)  on  May  26,  1948.  The 
minimum  discharge  was  40  cfs  on 
December  24,  1944.   The  average 
discharge  for  26  years  of  record  was 
337  cfs.   The  average  discharge 
during  the  inventory  period, 
September  24,  25,  and  26,  1979,  was 
92,  91,  and  90  cfs,  respectively. 

The  Stillwater  River  is  a  meandering 
stream  with  a  gradient  ranging  from 
0.01  to  0.37  percent.  One  section  of 
the  Stillwater  is  deeply  incised  with 
banks  20  to  40  feet  high.   The 
average  width  of  the  river  is  80 
feet.   Total  channel  length  is 
243,412  feet  (46  miles),  and  total 
streambank  length  (left  and  right 
banks)  is  486,824  feet. 

According  to  the  Montana  Department 
of  Fish,  Wildlife  and  Parks  Classifi- 
cation of  Montana  Fishing  Streams, 
dated  1965,  the  Stillwater  River  is  a 
Class  4  stream.   Class  4  denotes 
streams  of  value  to  small  districts 
such  as  counties. 


^Common  and  scientific  names  for  all  plants  and  animals  mentioned  in  this 
report  are  given  in  Appendix  A. 
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The  Stillwater  River  was  inventoried 
September  24,  25,  and  26,  1979,  from 
the  outlet  of  Lower  Stillwater  Lake 
to  its  confluence  with  the  Flathead 
River.  The  inventory  was  conducted 
by  Robert  L.  Dorarose,  fishery  biolo- 
gist, Montana  Department  of  Fish, 
Wildlife  and  Parks;  Timothy  A.  Wiersum, 
district  conservationist,  Soil  Conser- 
vation Service;  and  the  author,  Thomas 
J.  Ganser. 

The  inventory  team  floated  the  river 
with  a  canoe,  recording  field  observa- 
•         tions  on  indexed  aerial  photographs 
of  the  river  corridor.   The  large- 
scale  (1"  =  250')  photographs  were 
taken  on  April  29,  1979.   The 
features  identified  during  the 
inventory  were  permanently  marked 
on  the  aerial  photographs. 

ig'S  Aerial  photographs,  field  sheets, 

^^  and  symbol  legends  for  the  Stillwater 

River  Inventory  are  located  at  the 
Soil  Conservation  Service  field  office 
at  Kalispell,  Montana. 

The  Stillvrater  River  was  divided  into 
three  reaches  because  of  extreme  dif- 
ferences in  stream  morphology.   Reach  I 
began  at  the  outlet  of  Lower  Stillwater 
Lake  and  extended  downstream  4.4  miles 
to  the  point  where  Logan  Creek  enters 
the  Stillwater.   Reach  II  began  at  the 
end  of  reach  I  and  extended  36.2  miles 
to  a  point  approximately  1.5  miles 
downstream  from  the  bridge  crossing  at 
West  Reserve  Drive.  Reach  III  begins 
at  the  end  of  reach  II  and  ends  5.5 
miles  downstream  at  the  confluence  of 
the  Stillwater  and  Flathead  Rivers 
(Figure  1). 

Physical  features  recorded  on  aerial 
photos  during  the  inventory: 

^,  1.  Visible  man-caused  channel 

m^  alterations 


a.  rock  riprap 

b.  jetties 

c.  car  bodies 

d.  river  gravel 

e.  other 

3.  Eroding  banks 

4.  Critical  sediment  source 

5.  Streambank  vegetation 

a.  woody  (trees  and  shrubs) 

b.  herbaceous 

6.  Streambed  materials 

7.  Pools  and  riffles 

8.  Irrigation  diversions 

9.  Bank  slumps 

10.  Livestock  concentrations 

11.  Log  jams 

12.  Trash 

Streambed  material  was  classed  into 
the  following  groups  for  ease  of 
identification. 


Class 
Rubble/Boulder 

Gravel/Rubble 

Gravel 

Sand  or  silt 

Mixed 


Diameter  (inches) 

3  -  >8 

0.1  -  8 

0.1  -  3 

<0.1 

composed  of  sand/ 

silt,  plus  one  or 

more  of  the  other 

types 


Pools  and  riffles  were  identified  by 
flow  and  depth  of  water.   Pools  are 
characterized  by  deep,  quiet  water. 
Riffles  are  shallow,  fast-moving 
water  where  the  surface  is  turbulent 
and  broken.   Runs  are  moderately 
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moving  water  with  the  surface  not 
turbulent  to  the  extent  of  being 
broken;  they  are  intermediate 
between  pools  and  riffles.  Runs  are 
a  major  component  of  the  term  "pool" 
as  used  in  this  inventory. 

Livestock  concentration  areas  include 
confined  feeding  areas,  holding  areas, 
overgrazed  banks,  and  heavily  used 
watering  sites. 

Trash  included  any  unnatural  objects 
(excluding  car  bodies)  placed  in  the 
river  system,  such  as  tires,  sunken 
boats,  and  household  garbage. 

FINDINGS 

Inventory  data  for  the  three  designated 
reaches  are  compiled  in  Table  1. 

Reach  I  is  characterized  by  a  steep 
gradient,  clear  water,  gravel/rubble 
bed  material,  low  streambanks,  and 
a  border  of  relatively  undisturbed 
riparian  zone.  Reach  I  has  a  gradient 
of  0.37  percent.   The  pool/riffle  ratio 
of  1.2  to  1  is  considered  excellent. 
Only  7  percent  of  the  bank  is  eroding, 
and  less  than  1  percent,  or  only  310 
feet,  would  be  considered  as  a  criti- 
cal sediment  source.   Less  than  half 
of  one  percent  of  the  streambank,  or 
•210  feet,  has  any  alterations.   Sta- 
bility of  this  reach  is  considered 
excellent.   The  one  bank  slump  in 
this  reach, is  at  the  transition  into 
reach  II.  Reach  I  supports  excellent 
trout  habitat. 


KLi 


Reach  II  begins  where 
enters  the  Stillwater, 
is  characterized  by  a 
turbid  water,  sand  or 
high  banks ,  and  an  inc 
activity  and  use  of  th 
zone.  Both  the  invent 
level  photography  reve 
Logan  Creek  drainage  c 
large  quantities  of  se 


Logan  Creek 

This  reach 
flat  gradient, 
silt  bottoms, 
rease  in  man' s 
e  riparian 
ory  and  low 
al  that  the 
ontributes 
diment  to  the 


Stillwater  River  system.   Reach  II, 
with  a  gradient  of  0.01  percent,  is 
extremely  flat  with  little  observed 
flow  in  most  of  the  reach.   This 
reach  is  also  characterized  by  a 
deeply  incised  channel  with  banks 
often  20  to  40  feet  high.   Seventeen 
percent  of  the  banks  are  eroding  and 
9  percent,  or  33,895  feet,  would  be 
considered  a  critical  sediment 
source.  Herbaceous  plants  dominate 
30  percent  of  the  streambank 
vegetation  where  woody  vegetation 
should  dominate.   The  loss  of  this 
valuable  riparian  vegetation  not  only 
reduces  streambank  stability  but 
decreases  available  wildlife  habitat. 

Stream  bottom  material  is  98  percent 
sand  and  silt  and  is  inadequate  for 
fish  spawning  and  aquatic  insect  pro- 
duction. Also,  the  pool/riffle  ratio 
of  102:1  is  inadequate  to  produce 
good  spawning,  security,  or 
production  habitat  for  trout  and 
associated  aquatic  insects. 

At  one  time  logs  were  floated  down 
the  Stillwater  River  to  sawmills. 
Some  of  these  logs  sank  to  the  bottom 
of  the  river  where  they  remain  today, 
embedded  in  sediment.   These  sinker 
logs  were  observed  in  many  areas  of 
reach  II. 

Because  of  its  morphological 
characteristics,  this  reach  of  the 
Stillwater  has  not  sustained  a 
resident  trout  population.   It  may, 
however,  serve  as  an  important 
migratory  route  for  trout  moving  to 
spawning  areas  in  reach  I  and 
tributaries  of  the  Stillwater. 

Fifty-five  livestock  concentration 
areas  were  noted. 

Forty-three  bank  slumps  were  identi- 
fied.  One  slump  occurred  during  the 
5  months  between  the  dates  of  the 
aerial  photography  and  field  work. 
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This  massive  bank  slump  reduced  the 
river  channel  width  from  80  feet  to 
8  feet.  In  an  attempt  to  stabilize 
itself,  the  river  was  eroding  the 
channel  back  to  its  previous  width. 
This  was  adding  a  great  deal  of  sedi- 
ment to  the  system. 

Reach  III  is  characterized  by  a  steep 
gradient,  mixed  bottom  material,  low 
to  moderate  bank  height,  and  a  riparian 
zone  showing  the  impact  of  urbanization. 
The  reach  has  a  gradient  of  0.29  per- 
cent. The  pool/riffle  ratio  of  1.4  to  1 
is  considered  excellent.   Fifty-four 
percent  of  the  streambed  is  composed 
of  mixed  material  and  4  percent  is  sand 
and  silt.  The  large  amount  of  sediment 
moving  out  of  reach  II  is  contributing 
to  this  high  percentage  of  mixed 
material.   There  are  4,790  feet  of 
eroding  bank,  of  which  2,690  feet  are 
considered  critical  sediment  sources. 
The  stream  channel  is  not  deeply 
incised,  and  there  are  no  bank  slumps 
present. 

Human  impacts  to  the  channel  are 
obvious.   This  is  the  only  reach  that 
has  rock  riprap,  car  bodies,  and  river 
gravel  as  streambank  alterations. 
Trash  sites  and  channel  alterations 
are  also  evident  in  this  reach. 

CONCLUSIONS  AM)  RECOMMENDATIONS 

This  inventory  provides  the  Flathead 
Conservation  District  with  baseline 
resource  data  to  help  solve  water 
resource  problems  in  the  Stillwater 
River  corridor.   The  cooperation  of 
landowners  along  the  river  and  assist- 
ance from  such  resource  specialists  as 
conservationists,  fishery  biologists, 
engineers,  and  conservation  district 
supervisors  is  the  only  way  to  solve 
these  resource  problems. 

Efforts  should  be  directed  toward 
solving  man-caused  or  aggravated  ero- 
sion problems.   Critical  sediment 


sources,  bank  slumps,  and  livestock 
concentration  sites  should  be  examined, 
and  opportunities  for  treatment  deter- 
mined to  correct  problem  areas. 
Management  plans  offering  both  struc- 
tural and  vegetative  treatment  are 
needed. 

Bank  slumps  occur  when  water  saturates 
soils  of  the  streambank  causing  a  loss 
in  bearing  strength  and  subsequent 
mass  failure.   Saturation  of  the  soil 
profile  occurs  when  precipitation  and 
spring  runoff  accumulates  in  low  areas 
on  the  high  benches  adjacent  to  the 
river.  Water  moves  downward  through 
the  profile  until  it  encounters  a 
restrictive  layer,  forcing  it 
laterally.   This  weakens  large  areas 
that  eventually  slump  into  the  stream 
channel.   Overirrigation  in  these 
areas  can  further  aggravate  or  create 
similar  situations.  When  failure 
occurs,  many  of  the  slumps  introduce 
large  amounts  of  sediment  into  the 
Stillwater  River,  creating  high  tur- 
bidity levels. 

Livestock  concentrations  cause  direct 
nutrient  addition  of  organic  waste. 
Indirectly,  organic  waste  enters  the 
river  system  during  spring  runoff 
over  livestock  concentration  areas. 
Heavy  livestock  grazing  removes 
streambank  vegetation  needed  for  sta- 
bility.  Once  exposed,  the  soil 
particles  are  easily  eroded  and  become 
suspended  in  the  stream  and  move 
through  the  river  system.   Cattle 
movement  along  the  banks  and  in  the 
river  also  places  stream  bottom 
sediment  back  into  suspension. 

Improving  the  water  quality  and 
cleansing  of  the  streambed  material 
in  reach  III  will  depend  on  stabilizing 
and  managing  the  streambanks  in  reach 
II. 

The  historical  use  of  the  Stillwater 
River  to  float  logs  has  deposited 
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many  logs  in  the  bottom  of  the  river 
where  they  are  hazardous  to  recrea- 
tional boating  and  require  caution. 

The  inventory  team  developed  eleven 
recommendations  for  managing  the 
Stillwater  River  corridor: 

1.  Maintain  existing  riparian  envi- 
ronment from  further  encroachment  or 
destruction. 

2.  Where  riparian  zones  will  be 
grazed,  management  plans  should  be 
developed  that  recognize  the  value 
riparian  vegetation  has  in  providing 
wildlife  habitat  and  maintaining  fish 
habitat.  Management  efforts  should 
be  directed  toward  increasing  bank 
stability  to  reduce  sediment  and 
nutrient  loading  of  the  river  system. 

3.  Livestock  watering  sites  should 
be  developed  away  from  the  river  for 
livestock  safety  and  streambank  pro- 
tection. Where  this  is  not  possible, 
specific  livestock  watering  sites 
should  be  developed  along  the  river 
to  replace  free  access  to  entire 
stream  reaches. 

4.  Where  natural  streambank  vegeta- 
tion has  been  removed  or  destroyed,  it 
should  be  replaced  with  a  combination 
of  native  woody  and  herbaceous  plant 
materials  wherever  possible. 

5.  To  control  slumping  in  reach  II 
several  alternatives  are  available. 
Irrigation  systems  should  be  inspected 
annually  to  insure  they  are  at  peak 
efficiency.   Irrigation  systems  should 
be  operated  to  apply  the  amount  of 
water  needed  by  the  crop  for  proper 
growth  and  maturation.   Greatest  care 
will  be  needed  when  precipiation  is 
providing  a  substantial  portion  of 
the  plants'  water  requirements. 


6.  Use  structural  streambank 
protection  measures  such  as  blanket 
rock  riprap  only  where  the  loss  of 
life  or  valuable  property  is 
imminent.   Do  so  in  consultation  with 
experienced  resource 
conservationists,  engineers,  local 
conservation  districts,  and  fishery 
biologists. 

7.  Montana  law  forbids  the  use  of 
car  bodies  as  riprap.  Many  of  the 
car  bodies  observed  should  be  removed 
from  the  channel  and  properly 
disposed. 

8.  A  study  to  determine  the  value 
of  reach  II  as  a  migratory  route  to 
upstream  spawning  areas  should  be 
initiated. 

9.  "Sinker"  logs  should  be  left  in 
place.   Removal  would  add  a 
tremendous  amount  of  sediment  to  the 
system. 

10.  All  trash  should  be  removed  from 
the  river.   Besides  detracting  from 
scenic  values,  trash  can  be  dangerous 
to  recreationists  and  other  stream 
users. 

11.  Local  groups  should  consider 
providing  access  to  the  Stillwater 
River  at  the  beginning  of  or  a  short 
distance  above  reach  III.  This  would 
provide  opportunity  for  a  short, 
scenic  float  trip  close  to  Kalispell 
for  the  residents  of  the  area. 

Because  of  the  dynamics  of  river 
systems,  inventories  should  be 
updated  periodically.   The  purpose 
should  be  to  determine  further  needs 
and  to  recognize  accomplishments. 
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TABLE  1  - -STILLWATER^  _.'[VENTORY  DATA 


Percentage 

Physical  Features 

Reach  I 

Reach  II 

Reach  III 

Total 

of  Total 

Length,  ft.  (mi.) 

23,021 

(4.4) 

191,246 

(36.2) 

29,135 

(5.5) 

243,412  (46.1) 

. 

Gradient  (%) 

0.37 

0.01 

0.29 

.08 



Channel  alterations,  ft. 

0 

0 

1,460 

1,460 

0.6 

Streambank  alterations 

Rock  riprap,  ft. 

0 

0 

1,640 

1,640 

0.3 

Jetties ,  number 

0 

1 

0 

1 

. 

Car  bodies,  nuinber 

I 

4 

17 

22 

___ 

Car  bodies  as  riprap,  ft. 

0 

0 

1,230 

1,230 

0.3 

River  gravel,  ft. 

0 

0 

230 

230 

0.05 

Other,  ft. 

210 

160 

450 

820 

0.2 

Eroding  banks,  ft. 

Left  bank 

1,060 

31,635 

1,180 

33,875 



Right  bank 

2,150 

33,600 

3,610 

39,360 

_  — 

Both  banks  (%) 

3,210 

(7.0) 

65,235 

(17) 

4,790 

(8.2) 

73,235 

15 

Critical  sediment  sources,  ft. 

Left  bank 

310 

14,505 

370 

15,185 

___ 

Right  bank 

0 

19,390 

2,320 

21,710 



Both  banks  (%) 

310 

(0.7) 

33,895 

(8.9) 

2,690 

(4.6) 

36,895 

7.6 

Streambank  vegetation,  ft. 

Woody: 

Left  bank 

22,101 

133,349 

26,788 

182,238 



Right  bank 

19,057 

135,888 

18,407 

173,352 



Both  banks  (%) 

41,158 

(89) 

269,237 

(70) 

45,195 

(78) 

355,590 

73 

Herbaceous : 

Left  bank 

930 

56,967 

2,374 

60,244 



Right  bank 

3,974 

56,288 

10,728 

70,990 



Both  banks 

4,904 

(11) 

113,255 

(30) 

13,102 

(22) 

131,234 

27 

Stream  bottom  material,  ft.  (%) 

Rubble/boulder 

450 

(2) 

0 

5,427 

(19) 

5,988 

2 

Rubble 

3,461 

(15) 

0 

3,346 

(11) 

6,807 

3 

Rubble/gravel 

2,713 

(12) 

0 

920 

(3) 

3,633 

1 

Gravel 

10,467 

(46) 

0 

2,539 

(9) 

13,006 

5 

Mixed 

1,486 

(6) 

2,997 

(2) 

15,856 

(54) 

20,339 

8 

Sand/silt 

4,454 

(19) 

188,249 

(98) 

1,047 

(4) 

193,750 

81 

Pools  and  riffles 

Fool  length,  ft. 

12,406 

189,396 

16,904 

218,706 

—-^— 

Riffle  length,  ft. 

10,625 

1,850 

12,231 

24,706 

——— 

Pool/riffle  ratio 

1.17/1 

102.4/1 

1.38/1 

8.85/1 

— — 

Slumps,  number 

1 

43 

0 

44 

-— - 

Livestock  concentrations,  number 

0 

55 

1 

56 

— _ 

Irrigation  diversions,  number 

0 

46 

1 

47 

-__ 

Log  jams,  number 

0 

4 

1 

5 

— — 

Trash,  sites 

0 

0 

9 

9 

___ 
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APPENDIX  A 
Common  and  Scientific  Names 


Plants 

Black  Cottonwood 

Alder 

Engelmann  spruce 

Douglas-fir 

Western  larch 

Willow 

Redosier  dogwood 

Mammals 

Moose 

White-tailed  deer 

Elk 

Black  bear 

Mink 

Muskrat 

River  otter 

Birds 

Blue  grouse 
Ruffed  grouse 
Spruce  grouse 
Ring-necked  pheasant 

Fishes 


Populus  trichocarpa 

Alnus  spp. 

Picea  engelmannii 

Pseudotsuga  menziesii 

Larix  occidentalis 

Salix  spp. 

Cornus  stolonifera 


Alces  alcesi  shirasi 
Odocoileus  virginianus 
Cervus  canadensis 
Ursus  americanus 
Mustela  vison 
Ondatra  zibethica 
Lutrai  canadensis 


Dendragapusi  obscurus 

Bonasa  umbellus 

Canachites  canadensisi  franklinii 

Phasianus  colchicus 


Rainbow  trout 
Cutthroat  trout 
Brook  trout 
Dolly  Varden 
Mountain  whitefish 
Pumpkinseed 
Peamouth 

Northern  squawfish 
Redside  shiner 
Longnose  sucker 
Largescale  sucker 
Kokanee 
Northern  pike 
Yellow  perch 


Salmo  gairdneri 
Salmo  clarki 
Salvelinus  fontinalis 
Salvelinus  malma 
P rosopium  williamsoni 
Lepomis  gibbosus 
Mylocheilus  canrinus 
Ptychocheilus  oregonensis 
Richardsonius  balteatus 
Catostomus  catostomus 
Catostomus  macrocheilus 
Oncorhynchus  nerka 
Esox  lucius 
Perca  flavescens 
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